Introduction
There is substantial evidence that two regions of the postnatal mammalian brain, the subgranula r zone and subventricular zone, maintain a unique form of plasticity that enables the continual production of new neurons throughout adulthood (see [1] for a review; [2] ). This process, referred to as adult neurogenesis, produces new neurons that during their differentiation into mature neurons, possess unique biological properties and eventually become functionally integrated into neural circuits (reviewed by [3] ).
Because of the well-established role of the hippocampus in learning and memory, the function of adult hippocampal neurogenesis, in particular, has received substantial interest from researchers. Progenitor cells in the subgranular zone of the dentate gyrus (DG) subregion of the hippocampus generate approximately 5000 new neurons each day in 9-10 week old adult rats [4] . These neurons, produced along the border between the granule cell layer and hilus, are initially innervated by septal neurons and mature granule cells, and receive feedback from CA3 pyramidal neurons [5 ] . By one month of age, these new neurons are innervated by cells in the peririhinal cortex and lateral entorhinal cortex [5 ] , grow axons onto target cells in CA3 [6, 7] and CA2 pyramidal neurons [8] , evoke stable action potentials [9 ] , and show enhanced synaptic plasticity that is maintained until 7-8 weeks of age [10] . In addition to their unique electrophysiological properties, adult born neurons retain a long-term capacity to alter the shape of their dendritic tree in response to experiences such as spatial learning [10] .
There is accumulating evidence that immature hippocampal neurons make distinct contributions to learning and memory (reviewed by [11, 12] ). For example, in rodents, down-regulating DG neurogenesis can impair performance on hippocampus-dependent tasks such as the Morris Water Maze (e.g., [13] ), trace fear conditioning (e.g., [14] ), nonmatching-to-sample (e.g., [15] ), radial-arm maze (e.g., [16] ), contextual fear conditioning (e.g., [17] ), and olfactory discrimination (e.g., [18] ). By contrast, upregulating DG neurogenesis has been shown to provide cognitive enhancing effects on similar hippocampusdependent tasks (e.g., [19] [20] [21] ).
In particular, there is accumulating evidence that adult born neurons contribute to DG function by facilitating a specific component of memory processing, pattern separation [12] . Pattern separation is a theoretical computational mechanism involving the transformation of input 
